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(54) IMAGE ENCODING METHOD AND DEVICE THEREFOR. RECORDING MEDIUM AND 
IMAGE TRANSMISSION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide image encoding 
method and device, a recording medium and an image 
transmission method capable of allocating a rate more 
than a normal processing at the time of rate distribution 
calculation and improving the image quality of fade- 
in/fade-out points. 

SOLUTION: A bit distribution calculation processing part 
22 detects sections where brightness and darkness 
change through a dark part, fade-in/fade-out sections 
for instance, from the level and time change amount of 
the intraHrame average luminance of a video material by 
the control of an MPEG encoder controller 23, corrects 
encoding difficulty by multiplying a weighting coefficient 
to the value of the encoding difficulty for indicating the 
difficulty of the images of the sections and allocates the 
entire bit rate corresponding to the corrected encoding 
difficulty. 
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3] ±iaBjBi*5^{fc-reKP^». 

fcnmrnrnm^ff-m-ri, c i^i^i-r -51*^^4 ib 

/cl^ra-C*iC <!:*!|#mir-5if*^4sB48©lii»## 

©^i^SIS©b'^;i'©^{btcS-:Jc^r*^miL. _hiaH^B§ 
iB*ijE0/c?^fbl8aSK:tt;Dr±iBf!l9^Te-;. h« 
[f«*^8] u-A©?f-^{blSaS{ctBD-ciiI 

Bf I ^gp^ */M. -cBgBi*5^{ b-r ^ Er^ *±f a u - A 
©¥i^iSfS©u-<>'i'©Btra^{b«:S-5i^-ct^tHL'. c© 
Kraicfci^^iia^^^bil^a^ffliEl/. c©ffljEL/fc 
f?^^bitaS{cfc:Dr±iBSdt»^ri^-y h«?:^^-rs 

[ii^:S9] ilim^ u— A©^?^{bit=gS(cfc;D-CSS 
»3a-ct->» h*^^^T-5B«#-^{b:^ftK:fct,^-c. 
iJ>;rj:<i*> — 3©7 u-Art#^<biii«<!:. ^u-ah 
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WS:^f^o•?a|J^f#^biii^So*^^r^?S•J^f#^bii^^*^^ 

L. c©ffliEUfc??-^{b^:gs:cjSDr±fafii«3^-cb- 

mam 1 0 ] ±iBi^Ht*^ffc-r.5Kra». ±sb## 

{bl8aSKM;?f<^^^#o-cffliEU/c??-^{blfmj^^ 
#a-ri c <!:4!^<i:-r€>il*«9iBtS©iiiCfe#-^^b:& 

10 

1 1 ] ±iBa*0^©:*:# 3 is s 
±iBiim?^-^{ b ^^^i' - 7'#{5©tf -^{bit:SS©*a i . ^ 

i©j:b^aicL-c#aiT-5 c i^i^tT^if^^gia 
iS©Bi#ff#{t:^. 

[fi*^i2] ±iaBjBf*s^{b-r-SKPatt. ±iaiii^ 
^?^'^be/;^-7•©l^p^*$ ©t!c{ggg©B#P5-c* S C <!; 
*#i5!«!: ^ 9 ia*g©iii^ff#{b:)^^. 

1 3 ] u-A©!r^^lJtae[{cjSi;r 
20 fSD^-cf-y h»%9i^^-Siii«##^b^gJcfci>T> 

m^mcm-yi.^x. Bgc^gi5^^/M^rHjBt*s^{bT€.E 

«??-^fbilgo 

1 5 ] ±Mmn-^mt. ±13*^^©:^^? 

3*. *r^«b^cS±IBiii<^??#{bi^>'i'-7'^fii©?^<b 
[g«*3« 1 6 ] ±saiBBt3&s^ib-r-5Ew©B#ias$ 

B. ±iBiii^?^-^^b i^-'b- :7*©B#P^fi 3 ©^{S?iS©NF 
40 ra-c*Sci*#m<!:-r-5l»*3«l 3iBlg©iii^t^jb 

1 7 ] mmy \^-'j^<Dnmtmmmicsxic-c 

tiKf^-Citlfti^y hfi©iiilfe€rfBlib-Cl»^iBi*«ft 

'Mj:<^i> — 3©^ U-AF«5#^{biii^i. 7U-Ara 

wl:^|fiI^al^^#^tia^^Rc;fjR:^F|fiI?s>J^?#^bjiiffe=&^^ 

ra^^iili u . ±iaB^Bg/&s^{b-r s Er^ (c*ji:r -sita^-^ 
50 immm.=s:miEL. ±§s.miE.ufcnnimmmicj;&o-c 



3 

Era^^ffiL, c©iE:r^K:*ji^-5±ie#^^bstss^ffl 20 

[it*^2 0 ] ±EWBg*i^fb-r-SEP^tt. ±Sif^# 

±fBiii^?f-^it5';i/"7'm{aotf^{bsi^e©wi. ^ 

i^ib^rafcurscm-r^ci^itmt-r-sw*]!! 9 30 
iB«©iil«#^{b:&S, 

*C i€:!^miT€>if^Jl 1 9iBtS©ia^#-^{b:^ffi, 
[»*312 3 ] H«7 U-A<D##{Miae[tCIt.Dr 

fJO^rt'-;. hfi€r??iST-Sil«?g^{bSlg«:*jc>T> 

)iIl:^l»I^s>J^?#^bH«Rc«R:)5^|SI^s>J^^^b^ii«*^^ 

F^^^bs^>*^s<D^^-^^biii^<D^f-^^bilMSc7)Jt^©B# 40 
s^{bi{ca^t,>r. llit»g|5^^/^L■cwBg3!^5^^bTS 
Effil^ftiaL. c©E«fcteWSJJBI^{bl8^S*M 
iEU. c©tiiEU/ct?-^jbliB^tcic;Dr±iBS!|f)^r 

ia^t^lbS^, 

BraT-». ±ia??^{bliaSK:a;?»:<^i;[^^@u-cMiE 
L/c^^^bs^as^^ss■r s c <b i-r 2 
3ieig©iii«#^{bS^Sc 

[»*^2 5) ±IBSI»*S». ±a«*^®;^t 50 
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*ttliAj:5±gB0ii^tf^{byji/-7-#{4©lf^{b 

i-r-SIS^3B2 3iBi8©iH«?f^{bSg. 

6 ] ±iBBgBf*5^{b-r-5IKPa©Bfra«S 

^l>l^-Cab5C<i;*!RF®irSIS^^2 3iBig®nB<^ 
[i«^2 7 ] 1110^7 U-A©?gF^fbitgg[tC{SD-C 

lK^ISI^S'J^f^{b^ij#so*^:^|6J^S'J^^^b^il^^^^ 
rlffiS3n?.H<^#-^{bi';L'-7Wr(D^i^»g©B^ 
lffl^<fcSc;fi^5£©?^#fbiii«©t^#{bl8aS©l:b^©ii# 
ra^<btJc«-5i,>r. Bitigp^;^/M^-cHjBi*5^{b-r-5 

■^ibsiss^ffliEo. ±fa*sjEUfc^g^-^^bstBefKt&c 

[ifl^2 8 ] m^-y u—Aoi^^bit^stcfBD-c 

ii>^5:<i*>-o©7U-AF*g|f^{bil^i. r'U-AP^ 
Wi^|SJ^S'J^f^^b^ii«s^>')K:^[fiI^S"J^f^^b^ii^;&$^ 

S^YfcjRc;f1t5£©lf#fbiB<fe©t^-^biaSffi©tb^®i^ 

r^^{bi{CS-:Jt^r. Bgti2|5^'lr/Mxr?gBf*J^{b-r-S 
IXra^:t^ttlO> C©IXr^K:*jl:t^±iB?^{bilBS?:M 

iEO. c©fliiE0/c?3^-^{bit^SK:ic;D-c±iBi!IDSt: 

[^?g©PiNBJ^clJi?g] 
[0 00 1 ] 

[^ii©wr^sji5^KF3 :^mm. wso i^-A<on 

[0 00 2] 

(Digital Video Disk: DVD) ^\:f-7':tCD<DJ:^tj: 

iffii?^bS!ia*is-ri>=»-F~>x^7-A-c«, 

t*©iB«©##fbSiaS (Difficulty) *aJ3£U. -t© 
lf#^l«Be«r7EfC . y^-i^^T'^ T©iBlSg«rt 
©■^;i6^^/^:y^'-^ H^KJRi^J:^K> St'T^ri-tffg© 
7U-AC:ifCl^ry hffi^ (JSiT. Bit assicr) 

[0 00 3] ±i^x^^^^^^^l^7^3^7"^x5'ffl 
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wm^^ 1 6 ic9rs-r, 

[0 0 0 4] 01 etcfct^r. f •f'3^i>3-^•oD^ffll 

^tf 5b*-r:*-x>r3- F3> 1 OB. v'Xt^A 

h -7 - i' 2 ^:/M^r nrt^ ^. 

[0 00 5] ;^->'^•--'f>r•^f^> 1 

C©fcf7=:tX>3- K'>Xf-AJC*il>r»DVD©:t- 
[0006] C©tr7':ti>=»- K'>;^7'A©*^WC 

F^^fiSi/ri^-So -eur. t*f':ti>3 

-F3>hP-^l Offl(*i6«. RA I D 1 6 (Redund 
ant Arrays of InexpensiveDiskes) JifcS^^iiiiafc 
TFUXv.adri. FJSSCD t* F X F V -A 20 

i':^34-l4l?K{CieMli;3tlSf'-^»(vxxx.aui) 
^r^^Lz-Cl^i^. CCr. RAID16«. X>3- F 

MIfeCDf-;; FX F 'J-A^iBia-r-S:^^Si2»^<*-C* 
0. Ff'^ Xi7 F^-^:/ (HDD) ^^a^ldfe^'jK 

[0 0 0 7 ] l:rf=';J-i>3-F=i> FP--7 1 Ott> 
^7 ^ 9* >f — X (Graphical User I 

nterfece:GU I ) 1 1 fSai-TStfi; FK^J-ft^M 
S:/Pd^-7A (BitJtesiqn) ^fSiWUrt*^ fcf Fffi^5- 30 
it#gi512i. C(Dt'-;» Fia^&itStgBl 2rtg|30[)f F 
i2^5'lt#Mffl:7'P:i^5A (BitJtesiqn) ^HffT-SMP 
EGi>=i-5r'3>FP-^l 3i> t'^J^^^^I/VTR 
3> FP--7 1 4i^<t;it:t,^*, 

[0 0 0 8 ] :x— !ftt. if'y-p ^ ijJlzL-^^^H-y 
x-X 1 1 Fi2:9-itffS|51 2<D±iBt:'-> F 

i2^tt#^3:S7'P:^5A (BK^SIGN) MPEGx 
>3-if3>FP-7 1 3©3o©:/Pdf^A:&*ga-r 
^Ciy&i-ctS. */c. DVTR3> FP-7 1 4t>lf 
S-C^-5„ 40 

[0 009] MPEGx>3-^n> FP--7 1 3«. 

±iB fcf F E^tmsp 1 2 F«3g5©±f a tr F ^^nmm 

my'U^^A (BIT^SIGN) ^UtT-rSi^tC. MPE 

Gs-i^zi-dti s^mm-r^o dvtr=i>fp 

1 4{iDVTR 1 7^$iJ®-r-2). CCDDVTR17 
«MPEGx>=i-^ri 5«:S^Lr*J»3. MPEGx 
>=i-^^l 5«x>=3- FLfcM**a7i^-r-5/cSt)tc^ 

1 SCC^^LTl^-S, MPEGx>=i-3^ 
1 5«. x>n- FIS*^:iati-r-Sfci*(C±ieRA I D 
1 6tC4>g5i^L/Tl,»S. 50 



f^mW- 1 0-33664 1 

6 

[0 0 1 0 ] MPEGx>n-^l 5r«. Kitfflm^ 

^rEiffiUriiS. MPEGx>3-3f 1 5r«. 

I fi'5^+ (Intra Coded) , M^OmW^^ hM^'^^ 
S'JT c i tc J: o -c??-^{b 3 n 7 u - APfl jiB:^[S]i^iij 
^f^-ffciffl^*? tfi^^i' ( Predictive Coded) . iS*, 

-^^b 3 ti ^ mysi^'^mn^imm'S: b f 5^ + ( bi di re 

ctionaly Predictive Coded) i fCfflt^ t'f^i-ttfR 
*E!ffit?#<bb-Cl*S. CC-C». j£J>-ri fi'^1'%1 
-:3^tffi'9^ + -(D*<!:S f)=2:01 7 CC^T J: ^ ^CGO 
P (Croup of Pictures) i L-rii-S. COS 1 7 tCfc 
Cs-C. G0PO7U-AtJ[N«l 5-e&0. StJ^JIMcDG 

oP€>3feBi«. I f i/^i'Omrr. px« I f ^5^+© 

^X©Bt'i'5^i'--C*-S. GOP<D«^». ^>:®Ifi' 

5^ -f ©sir©**;)© p t* 5^ -f "c 5. o 

[0 0 1 1 ] C©t*f':fX>3- Fi^X-5^A©liimco 
t,»T01 8©7P-9^i'-F«:#MUr3ttW-r-5. ^fe 
■r. X7--;»:7-S l-C. X-^^•->'^•-Y■tf=l> FP-5 1*> 
6*-^ F'7-i'2igi-Cf 7":i-(C«!lt3^r-Sl^-> Fi^S 

Ffti'©x>=i- F^frv.enc*S-^^6n. 
MPEGx>3-:Sf3>FP-^ 1 3Bx>3-F^ff 

5<'n>FP-5 1 3©$()®©»CMPEGx>r3-^^l 

5*ix>3-F5SM©^<b»sj|['%S'j^-r-5. ccr 
^iiilg©DCffi-^«i#--cd^ F;^fiME^>^^-e*i 

[0012] lll?g©??#fbi8iaS©il'J5e»«T©J: 5K: 

tf^, x>3-F^«t^cSb'^:j-t»fg«DVTRl 7 
{C -C V X 5? - r— * -5 -f ^Jf 7':t -fe 
F*>6Safe3n'S. MPEGx>3- F=i> FP-^ 1 
3». MPEGx>3-3f 1 5*/M/-C, DVTR17 
tcj: o-r?f^3n/ct7^:*-«|g©##{tli:SK>&SiJ)£^ 
■5. 

[0013] c c-c». tf-^{b©^K:fi^<bX7" y^m 

F a*s^fJ < C©^^t F s©xt 3 ^ 
±iE?^fbSt:ggi Lrt>4. 

[ooi4];^(c. xf--^7'S3r»> xf-u-^'si-c 

t93e3*i/cx>r3- F^^r^ntC. X f" 7' S 2 -ca«5£ 

3 f ? + -<Dn^imBm.(D±^ $ tcfs or . 

MPEGx>3-F3>FP-^ 1 3difcr-y Fi5^tf-# 
gpi 2rtgi5©e-:; FiH^5'it^:7'Pi^'7A (Brr_AssicN) 

5:lltfL. fHOSTtf-y Fa (^f-y-y FS :target) 
[0 0 15]-eur. C©X^5.::rs 3-C©tr5r FIH^ 



3 - 5^a:*7®BiS{c <fc o -c — tf K^JK s -e s , 

[0 0 1 6] Hl^CCtt. ;Kr-y:fS4V. ±^\^ y HB 
^{Cj:-5t*-;; h;^ h y-A^&RA I D 1 6!^liit}Vrj:\,^ 

T> ffi:g©*asffiH€rfi^-c#^7'ut:jL-*- K (Pr 

eview) ^'nr>X. JL-^f-jiija®?:?^* i»TS. 
[OOlTlXf^s^r^SS ©iHSfF1iB-CiBS«:rajS*s«c 

x >7-S 9TSO't^u; hiS^itSaSl El^gPoe-^ hi2 
^ffS«ia:/P*'7A (BITJVSSICN) *^tf br-:» h 

f4:(Dx>3-K*MPEGx>3-y 1 StC^tT^-a- 20 
7'S7'CSCS I (Small Ccmputer System Interfac 

e) m^-cm^. RA I D 1 eKStiisns. 

[ 0 0 1 9 ] ;^-7^!y 7*S 6-C©i>3- Kft> t'T'^i 

■r 7"S 2 . 7"S 4J^O'Xf- 7*S 6 

[002 1 ] i^K. Xf=-^»:/S3-eMPEGx> 

(QTY-BYTES) t. S^lfs» h U- h (lUWXRAT 

E) *sjg^?nS<t> cnK:?tL.T. MPEGi>r3- 
^rn>hP-^ 1 3»> «:;^k:-? hU-h (KWXRATE) 

l^J.Tictuja'yix.mm^mxtm^v (usB_ByTES) 

tl<i:)®l}^hGOP<0^y ^ (OOP header) 
S^il^-:' h!KCTOTAL_HEADER)*g|t,ifciai, ±W<DV \y 40 
M^COfgfiJCDSgffli^t -5 SUPPLY 

[ 0 0 2 2 ] ^ L/T . C©SUPPLY_BYrES©:^* $ iCJtXS 

^. i ^ tc f i. f ia^it»SI5 1 2 as© 1^ h i2:53-tf-SLiai 

h« (t^T. Vm : tarxjet) «ri2^-rS. 

[0023] COXt^ 5» 7'S 3 r-CDb- HB^ff^^a 

[0 02 4] 5fer. 7.y-vyS\\X'±MLfcj^')iC. 
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(CfPf.BYTES) «::A:f-;' hW- h (mwrate) tii 
Xf}$tli>t. MPEGx>=i-^<'3>hn-^ 1 3 
5*. l^LfcJ: 5 K:sUPPLY_EYTES&#aiTi. 

[0 02 5] ^XK:, ±imi 8<o:^r-v:/S2<OUmt 
[0 02 6] COXT^^/r'^S 1 3ro->->5^*>i;':^ 

m/nmit. ^fifi^mmA^stic^m^s-z 74094 
[0 02 7] c® riis^^d-^Masigj »> ift^ft-^o 

[0 02 8] ^b-r. H2 0(C^-i-J:5tC. i^->*5^ 
[0 0 2 9] y^-r^/^'S 1 4-e9^ + 7"^r- (CHAP 

v~^mcit. 2 nncii f i7 5^ I' e. + > 7* u 

Iij;^4c-r-5)tii6. a 1 7tc^-rJ;-5K:g^f :7"5j-©{4 
gj&JiiJ-r G O P ©5fera«:& S J: k: f 5^ + - $ -Y 

[0 030] C©J:-5^cX7^.y 7*S 1 2. Xr--;; 7*S 1 
3-C©— aOf'PII©!©*. il'i^^ir-di^-:^ il . p. 

B f i7 ^ + ) ©^H^a^^iitf 3 i . wmmmm 

S 1 5 -C^Mfg© y(C^t>-a-/t:??^< til 

as©fiiecffljia/?ijE-rs, 

[0 0 3 1 ] ;^T--;':7*s 1 5 ■t?©#^fb^:lS©ffira/ 

fcfcff UK (SUPPLY_BYTES) tCjSDT. X-f'v^T'S 1 6 

[0 032]-?-br. X7--:;r^S 1 7-CRA I D 1 6{C 
x>=i- K^m©f h;^ h y-A€r»*jitf^©T K 
u;^©H-»*tf-p/c±-c. X7^5»r?'s 1 8«cit*. x> 

[0033] m^a. v hgB^H-SE©:ftf*F9i t/T, 
5trGOP#fil[«:t^^» h*€:K^br7J>«E>. SGOPrt 

r-Sf^'5^i'-©??#-fUtSKK:jDt;)te^ l-ie^*tf 
^Ji^=i:isiig-rs, cc-c«. #GOPe©?3^{bSia 
g©far*-2)00P_DiFF{cic;cr. x>3-k^-5>^©g 

OP^i4©tfi» hf9«3a-ra (GOP_TARCET) i^^Lt: 
OS. C©00P_DIFFiQDP_TARGET<!:?:^-r-5fer>i*> 



C6) 



[0034] C<DmVit. mm\'S:OC>P_TARCEX. «#X* 
CBP_DIFF<!: LT. Y=AX+BiC»^Wffili8l^=&fflC^ri»i. 

ntfc. ^r© f ^ 5^ 1- --<D^immm.<Di^m (diffic 

ULTY_SUM) ?:#aiU-Cte<„ * 

USB_BYTES = min (QTY_BYTES. MAXRATE 
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* [0 03 5] ^fe-r. SAt' h hWTfC^j:^ J: 5 K 

ffJKB^in^/ti^t'-^ ht^USB_BYrES^&. X->'^•->'^V■tf 
3>hU--7l*>€>^;t5tl/tbry hi^cnY-BVTES 



X ICT X total_fraine_number) 



(1) 



[0 03 6] CC-C> 



NTSCCDJS^ Kr=l/8Cbits)/30CH 



z), PAL©Jl^l/8(bits)/25(H2)r$.-5, $/Cv total_f 



[ 0 0 3 8 ] 



[0 03 7] Sfc. SUPPLY_BYTES», ±12 ( 1 ) ^T^J? 

10 iii)/cusB_BYres*> 6 G o P o-^ f ^tCi^vgi^j: t* y h iSnroT 



SUPPLY-BYTES = USB.BYTES - TOTAL-HEADER 
DrFFICULTY_SUM = ZcMfficulty 



(2) 



(3) 



[0039] ^/c> 



T!^©J:^tc. 



G0P_TARGET©*/hffi^;5i:© (4) 
B = CXDRJffiNBYTES 

[0 04 0] T^i. m2 2iC^l'tcWmmm.<OJ:'^rj: 
2y = AX Zx + BXn 

[004 1] C Ct?. Sy = SUPPLY_BYTES, 2x = DIF^ 
GOPJTARGET = A X COP_DIFF + B 

[0 04 3] ^©f^. #GOPrt-C#ei'3^l'-©?^# 

tarpetCk) = OORJTARGET X cliffucultyCk)/OOP_DIFF 
CI ^ k ^ C»P F«i© picture f^) 302«$ 7=3 — ^^©''^' s» 7 7 



... (4) 

♦ FICUL1Y_SUM , n GOP ©i^fgCt^abSo 
20 [0042] j: -oT A = CSUPPLY_BYTES - BX n)/ DIF 
FICULTY_SLM i^C^*, f-Si. SGOP^©d?-ys» h 



• • • (5) 

[0 044] 



t««T© ( 6 ) 



• • (6) 



c©*^. ^M©'*iK:®^fcitb(-i (GOP_DiFF*s:^# 



SiirbS^fcfe. GORJVVXBYTESiCi-p/cS^-Cy S 
hfi^>00P_MrNBYTESTMK-r-5„ :i:^WtC», IJiTtcgi 

t" s T =1 u X A k: J; ^ r I i . 

[0 04 5] MPEG tr7':t©x>3-F^{C». 

OCCUPANCY_UPCO) = VBVMAX "2/3 

jyT© 0CCUPANCY_Urt3:i^^7±©#fi'9'-f — ©iffllj 

©^H-f^h. 0CC:UPANCY_DCWht*y^7±©Sfi??-i'- 

©Tffll© 5f< > h U ri > -5 . 
[0 04 8] DVD©/-<-:;7Tlf 'fXVBV?4^XC1.75^to^t 

s)fC*ifL/r. kSa© ft? 5^ -f -©-'>••;; 7 T-©Xd?- 

h ,^.*Occupancv_upCk) , k#@©t*i75^i. — O 3? — ^ 

2' ha*tatxiet(k)i-r-5<b. b'i'^i'-fCf 2^ hi&ti: ★ 

OCCUPANCY_DCWN(k) = OCCUPANCY_UP(k) - tarxiet(k) 
OCCUPANCY_UP(k+l) = OCajPANCY_DCWN(k) + SYSTEM-SUPPLY 



C tT&^a^m^ e.n-C(.^S. C©^Kffi^^' •;' 7 T^fi©t1- 
#^VBV (Video buffering Verifier) il^^o 
[0 04 6] 02 3*ffll^-CVBVit^:^&^iji 

WTSo c©it#©SW©oa:uPANCY_up(o)«^^© 
(7) ^K:^-rJ:'5K:. H^fil (C©fi^-C» vbvwvx * 
2/3 HT^. 

[0 047] 



• • • (7) 

40* # dd Lfc *<!;©>'< .? 7 T — g|SOCCUPANCY_IXWNCk)lif^ 
(8 ) S;-Ca$n-5. C©>'^'■;'7T-^C«. 7=^=3 
- y-© f ^ T T'*'^ K'7^:*-©7=- MtCtS D/C tf 

h U- h©7^-3?a(SYSTEM_SUPPLY)*iSa3iT.^o 
C©^^©>'^* 7 T -^S OCCUPANCy_UPCk+l)»;X© 

(9) ^-ca^n^o 

[0 049] 

• (8) 
• • (9) 



C©«$&f^©>'>'s»:7 7^». 02 3©S4'©:e±(C± 



so 
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SySTEM-SUPPLY = l*\XRATE(bps) * KT 

[0 0 5 1 ] S2 4«:GOP^fi[r©5f-yy H^y h 
iB^tf-e=&*JC/j:-5/cm^T. 02 4© (A) (iffffli 

-5, CCT. 02 4© (A) -C© [ 1 ] . [4J . 

ryj ©t•i'5^■^'"•CVBV^^'^'7 T-©TISf*2>VBVMI 
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* C0 05 0]j|!fC. Sb'i'5'-i'-©T'-^S*i:/c^t^ 

r --Mti^—%mxr<^u 6 t ^ J; 5 (c ^^ - y y h t' 
h«*it^-rs. -eur. fc-f':t©7=-d'«tcfSu/ctf 

5» h h <0^— a©SYSTCM_SUPPLY*. 

• • - (10) 

JKb-i'?^ + -?:$tfGOP©5f-y-;' Hl^glMS-&S„ 
GOPF*3t?VBVflJ|S«:m-5H0©5'-y^' hfit?VBV?t© 

?:ll^f L /c i t? ©OCCUPANCY©S-'J^ffl^ Occ_min i "T -5 i 

10 iasa«fe(T©^-c*6t>$nSo ccr. *im^*jc 

^C^X^r— h^kstartlS. Cia:uPANCY_UP(k)Ai^i>iil (v 
EWLINE : fct^M VBVMftX » 3/4) Jm±©l<©ffl-C. C 
©i #©0CCUPANCY_UPCk)©<ii^OccL-StartiT'5. 
OCCURANCY'_MIN< VBVMIN ©B# 



r = COcc_Start - VBVMIN)/ CVBVSTART - Occjrrin) 



(11) 



^if—¥v ViC^LX targetd) = target(.i) X r 
(kstart ^ i ^ k) i-f-Sc 

[0052] c©<j;^{cbr*i66n/c5f-y -;> F-a* 
vmrn^n^ct-c. ^M©Hi0©Kb2tcjt;D/cn^ 20 

[0 05 3] iC^r. i^«3nfct'7^:j-«W-t?«. 

[OO5 4]02 5{i. Bit,iilffi35j6:7 j:- F>f>-r-5 
®^©Siig0T*4. C©F«g. 132 5© (a) 99 

K©:7^-A#fl[r©^i^ifflDc©^{b?r^-ro m^u. 

DC«0~2 5 5*-C©2 5 6SP§Ta$n. 
iBJSC^t^,1l^mO. /h3t,HiiBiCit^«g^^-r„ 02 30 
5© (b) {c». lgx>=i-FK:j:-,-cfflIS3ti/ck# 
S©7 U-AClf^'ft^^S (Difficulty) ©fflqen_bi 
t(k)*iT^-r , m^ifiM 0 « i' C ©fiigen_bi tCk)*^:*: & 

h-i7^l.©gen_bit{*/h$<;&:S, Sjl**i/j:(,^C 
ii^ :7 u-AtBM*s|^(c:^#ii/ts?). Pb-i75^ + . b 
f ^7 5^ -t- ©gen_bi t^>^^{C^jN3 C^fii i -S, 
[OO55]025©(a) {C^L'/t:?^:- F'^>©E 
P^-c«^P4lfifj«:Hirtc*Sifc'f 5^ + J:»). ^6{c*SP,B 

C}^fj:<t£i,tctb. 02 5© (b) (C^-rJc^CC. p. Bf 
i'^ ♦©flen_bit®fii«ffl*ffl«>Jc:A:# < ^cS. 

[00561 025© (c) tctt. 02 5© (b) (C^ 
L tc C)en_bi ttC cfc -o T . I , B , Pf ^ * tCg2^ $ n - 
Fhf-^ Fatarqet(k)?:^-r, 02 5© 

(d) 025® (c) ©df-y^? H^-^ F«tarq 

et(k)tCJo;D/c7*- F-^>Era©l^f FU-FIB^* 

[0057] HgtiS^->-e». as©Kiia©->->cfc k> 



F©i3^5-». ??-^<bltBS©fiitc<j;-D-rift^$n-5© 

C©ct^)^cBit,»7x- F-/>/7:t- FT"^7 F.^.t? 
©t F U- F »/h3 < «cS, 
[0 05 8] 

[^HJ*^^g»iL/<fc^iT^^S] L/*^U. Bft^gp^J-f© 

A©taM:.®]g«m^/cisi). Bii,iKiiiir©^'(X«^«:3 

[005 9] ilBHtf K:^*-c;^j:$nfc^>© 

») . u- FiB^S'ttSB^fcii^MSJ: •) fe^< u- F 
*§!|f)^T, F-O/^^x-FT-i? F^-f^F© 

[0 06 0] 

[ss^fg^-r^fc*©^©] *^Hj{co^^iii^?gF#{fc 

^/M/THJBg*5^{br^|E:P5>Sr±ie7 U-AF«9©^J^i» 
K© U'<Jb©i^Pa^^b«cS-:yi,*-c4fea l^. c ©Eratcij 

BSK:it;Dr±iBf«f3^t:f -:; FS^9i^t--2>, c:©/c 

^3nfciB^5-Sn^U- F»¥i^t'-;' FU-F© 

[006 1 ] :^^micmi>mf^w^it:fTmR^^m.it. 

F«9t?#{bia»<!:. 7 U-AW)li:&lpI^g!|##{bli^Uf 

55WrsfliSlJ^f#^biil«^:$^-c«R&$tl*^ii^m■^bi^ 

;W-^m{4-e©¥i^]^S©B#ra^{b{ca^l,iT. Bfl^gp 
^3-*/M/-C§gBt*i^^bT^Era^«IWl/. C©EP^k:*j 
W-S±Ba#^b!iSe[*SliEl/. C©tiiEL/c??#{bSI 

[ 0 0 6 2 ] if fc> *^gg{cfi^Sjii(^?3^fk:^;^so'^ 

u-AF«3f?^bB«t. 7 u-Aia)K^^SMf^bH 
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[0 06 3] ifc. :^mmicgf.^§mmmt. ±nmm 

mm&^mjEo. ^nEmsELfcn^itmrnmcmcx^ 
[0064] i/c. :^mMic^i>nmmmt. ±9mm 

{iLxoy¥i^nm(Dmmmt(^m'^^^x. Btc^gp^^/M^ 
xmv§^mit-ri,m.m=S:^mL. ±mBMe§itfimt-r?>^ 
micis'>-)^±mwmm^m^msEL. ±tEmiELtcn 20 
^immmcmcx±MimK>^x\i'y i-m=kw^vtcm 

[ 0 0 6 5 ] y^^micmi>^mmt. ±Mimm 

{ix<DW-ii3nm<Dmri\^it:&z^^mow^itmi^<DW^ 
immm.<Dktm(omm^itticm-^\,^x. BgliS^5^;&/^ 

^immmicmox±Mm*)^x\^y hm^mMLfc 
[006 6] tfc. :$imMimi>mmi^:f3mt. ±15 

^WiEo. c<DmsELtcwmmmmic}x;,cx±ismK) 

[0 06 7] ifc. :^mMlc^^mmBMysmt. ±iB 

y'miiLX'<Dw-ii3n&(Dm^mticm'^i.>x. eti^gp^^ 
:ftLxmBi^mit-r^^m^ikmv. c<Dm.mic^»^ 

[0 06 8] iffc, tClJ^^IH«eill:^a«> ±13 



1 0-33664 1 

14 

nmmmm.<oki^<Df^mmitti>cm':5i.^x. 
=S::ftvxmv§ifimt-ri>m.miikmv. commiosif 

[0 06 9] 

mRzms<Dm^<Dmmic-^i.^xmm'^0mLrj:ifi^m 
[0070] c<Dmm(ommit. m^itr-< 

\f.f-^f'fXt> (Digital Video Disk: DVD) ffltC. 

[0 07 1 ] C©bf-r:i-i>3- KS^Xr-A». ±120 
1 6Kmtitt'7=:ti>=i-Ki-':^7^Aia:$:WK:«jjS 

[0 07 2] C©0 1 iC:^bfcf7':tx>3- F'>;^7- 

MPEGi>3-^^3> hn-72 3{Cj;-3-C 

[0 07 3] C©b--^ l-iH^H-»*aa*ia2©7a-^ 

[0074] C©02 JC^-rt^ HS^i1-#«!M». ± 
iB0 1 9{C^L/fc7P-5^i'- h©Xf--;; 7'S 1 Six 
f--:* 7*S 1 6 i©P^K:. 7*S 2 0 i br7 X- F 

-f >/7 31- FT-? F^^^-CODifficultvOM^fl-Wa 

[0 07 5] JilT. C©;^7--;'7"S 2 0-C©7i- F-f 
FT-i; F.^.-C©Diff1culi:v©«*#l^*jy8X 

[0 07 6] C©Xf=-!?r^S2 0-C». bf:*-|gfitr* 

■S A;^®lig©^i&»e© U'--<^;i/©B#p^^{b. G o P f^© 

I f ^ + ©tf ■^{bK:g]KDi ff i cul ty©f!l^OC J: -5 r 7 
F'f>/'7*- FT-i^ hCISr^^^aiU. C©EP4 

[0 07 7] -ebr. 'JFSD7.^ 'j-:rS> 1 6f . C©ffliE 
0/c?9^{bitaS{C Jtv . - y u- h f h a?:it» 
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[0 07 8] C©;^7^ v7"S2 0 t7.7-yy'S 1 6-CO 
tea#JS«:-:>i»-CBg(,»iaffi*>6 7 * - K >-t?>m^'S: 

[0079]@3© (a) {C«. DCfiI©^^b^^j^-r, 0 
3© (b) ictt. F(Ccfc-:.t:S(l5£3n/ck# 
S©7U-A©?f#'fbliSS (Difficulty) <D|i®gen_ 
bitCk)€rS^r, as© (c) JC«. *;5ff^l:f«^rate_c 
tltrij^T. 03© (d) ±§m^m-)9m.rateuc 

t\i>cj:-oxmiEstitcKms<Dyiy-M.<Dnmmmm lo 

©ttqen_b1tCk)4:^'r, 03© (e) 03© 
(d) {C^L/cffliEf*©gen_bitCk)(Cj;or. I.B.Pf 
t^^' + tCia^^tlS ht' .? hatargetCk)*7j^ 

T. itc. 03© (f) JCli. 03© (e) (Ddi-~-tr-y 
hb:^ h ffltarqet(k){C)lS C fc7 cc - K >E[a© f 

[0 0 8 0 ] 02©X-r-;'7*S2 0-C> 
j@S©U'<-'l/iB#P4^fb«*:./=,, 03©Ca)JC7T^L//t7 

*-F-r>Efa**^^Hiu. 03© (b) iCTjkbtcmmoy 

JiL/$4ra-r!ff-^{tK^S©fiiqen_bitCk){C. 03© 20 

(c) ^^.-rm^mmrato^ctt^mc-c. n-^^mmm. 

fii*ffliEL.r03© (d) (,C7jk-rJ:^rj:miEn^imm 
Sffiqen_bitCk)^*fe-5. CCCtt. 7*-K>r>Kra 
(Dm^^.mrate_ct^^tJ}mm ( 1 ) J: 0:*:* < l/TSiiE 

#^-ftMm^Mqen_bit(k)?:^J?)r 
[0 0 8 n ^e-L/T. 02©X-f-i.7*S 1 6r. 03© 

(d) iCTjkLtcMlEWmtMM&BcisnJaitW^SiCii 

-fv hs^fUfj^rr^ntf. 03© (f) tc^-rj: 

-5. 30 

[0 08 2] ±se:^^5':7'S2 0©7*- K-r>/7* 
-FT-^ l-,'^.-e©difficultv©M*f^l:J-*5:SIS«. 0 
4(C7S-rj;5J&:Xf-^:;^S 2 l~X7" >7'S2 4«b!^j: 
■5. 

[0 08 3] X^i;:7"S2 1-C». GOP^fi©^^'^ 

^-^(owm.^. a.^^©^7j«!fb^?f^, 

^s>:/S2 2-C©7jt-K-<>.^.©^a-?>. :/S 
2 3 •C©7 oi- KT"? h^.©«iaK:«. ^WSm.i. 
GO P#{4-C©Ddii©Ti^fiiavr_dci . GO Prt© I fcT 
i'^i'©f?^fbK:ie[©«II^<tL.TBf i'^-filf 40 
+ ©t^l b»MK©J:t^b_rate%ffll » "C t ^ -5 , C tl 6 av 
r_dc^. b_rate?r*S?)S/c«&. ^*GOP^fi[©S-'<-7 

^ - ^S'j^ b -cfc < ik:^^*^* -5 . 

[0084] mX\t. i (l^.i^total_qopnb) #a©G 
O P ©DCffi©^i^ffi?ra-r avr_dc[ j ]«. qop_dc^G O 
P*fi[©DCffi©|Oi L V qop_pcnt^G O P rt©b' 5^ + 
l^if'2>i#. avr_dc=ciop_dc/qop_pcnfC^-li-'S, C 
C-C. total_gopnb«GOP©M^5:^T. 

[0 08 5] S/c. .i#@©GOP©Bt-i'5^-f ilfi' 
^i'©?¥^ffcStSSdifficultv©tt;^?r^-rb_rate[j ] 50 
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«. bjDits€:GOPF*9©Bfi'5^i'©difficultv©fil© 
ffltO. b_nb*GOPrt©Bfi'?^i'©^i U. i_bits 
^GOPF'J©! b'i?^i.©difficull:v©fili-r-Si*. 
b_rate= bjai ts/b_nb/i_bi tsT^if -5 , 
[0 08 6] Sfc. <Sx>3- KtCjCoTS'lS^n/cdi 
fficultv©GO P^{4-C©fa©¥^i^«i-C*-Sftai-rSav 
r_gop_genbi tl* . qop_qenbi t[i]^.iSS©GOP©(5x 
>3- FK:J:^Tii!l^3n/cdifficultv©GOP#fi[-C 
©in i ^ ^ <t ^ > avr_qop_genb1 1= 2 gap_genb1 t/total 
.(jopnb-rRiiS, 

[0087] ifc. .iSa©GO P©difficultv©a;5(i 
^*«-r rate_ctl *7a8fil©|^{Cl.O{CS3e3 n 

5„ 

[0088] GOP®Xif- hi&a-rgop_start 

[k]tt. SS]*i6l«a©7U-A*SG0P©5^ai©«^ 

"1" tb. -g-nmtt''o'' i-r-s. 

[0089];X*{C. X-5^-;.7'S2 2-e{i7x- F-f> 
*©tfeaiS*^^rate_ctl[.i]©#a?:tf l\ Xt" 

2 3 7 * - FT -i? F ^©^^Hiim^'i^^rate 
_ctl[i]©S[tti?rtf 

[0 09 0] ^Or. X7">:7'S2 4-C(*. G0P©iS 
i>3-F«:j:-3T jl'J^ 3 n/c qop_genbi t{C±f a-etl-e 
*^©M*^^rate_ctl L/T difficultv©Mi^ 

f^lt^tfC*. GOP©ISiE?^<bitaSfflgop_qenbit«: 

[0 09 1 ] ;^7=-'^7-S2 2©7i-- F-^>'=&©^tH. 
**«^©gCHii8raxg4'. ;^5^5»7'S23r©7*- 

FT-^Fj^.o^m. a^i^^©#Hij!am:s-c»> -«5 
i»©-c. m««9>o< oi^^b-r-sw-^i. a^©^$ 

[0092] ^l^©b*7^:i-mw©i^*mc«. 

iiiiia*i6^'-< fji-*«o>o< tp^^bfco^ ^m^^-i 

S|I»^L-Cl«Bt€:^fb3-e-5»^i. «ffi*^^5© 
St,iiBffiK:^{b3#-5 J: ^ ttm^vcm^^^Vci^hm, 
[0093] Wf. c<omchifii^m^^^^irhx^ 
tc^wr . ±ie 7 X - F >ie:hro*±ib ^ * - f t 

F Eia-C©7 X - F >,"SRCX7 x - F T F j^,©^}!! 
[OO94]05{C». :^f--;'7'S3 4K:iii/£6*i(C^ 

^b-r s 7 * - F >.^.©<^ia«iaxg t . x f - 7- s 3 
5 {cjis©ji«-c^ib-r * 7 * - F -f '^^.(Dm^msji 
F'<>i*©^a«iii©7P-^i. 

— F ^7Tif„ 

[0 09 5] 5fr. ;^7-s'7'S3 i-c». A;^j-r^t'f^ 

:t^t*©J0»!i9:>t*k^.i=O. l3tart=.t fiiiode=Oi OT^f 
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•5. -eUT. X7'y-:fS32'C. GO P(D*^S «D ?r^ffl 
Vfdm:^.is> 6 . X 7" 7* S 3 4 <50^j:/c e.*>(C^fbT-2) 

[0096] ±M7.T^-:fS Z Al,C7j<\^tcr£tch*^t£-y 

[0 09 7] CC-C«. [X:_LCW=25. DC_HIGH=7 10 

a ||l®L.#t>fiiDELTAl=-5. liP2©L*t»tiCIELTA2=l 
0. Stfcia=0.8. jeSfek2=1.0. RATE_UP=3.0. BR_DELT/t5 

[009 8] 07©3»'r5>^5^i'-hr-«. (a) 3&5 
^i&iWSOl^'^^Jl'DCO^^b^&^-r, iSfc (b) *!GOP 

<D\xm<D^^m.P^\X.(Omt^m-t. C© (b) {C«DC 

_Lcwi. [x:_HiGHi*5®^-rie$nrci^o */c. 

(c) *5GOP©Bf5'?-i'<!:If^79^-t. ©ib^b.rate 
(S4'BA<i:ia^) <Dmt=^^-r. tttc. (d) Ti^GO 
P^fii©^- FfiTDde©^'ft^7i^-r. 20 
[0 0 9 9] CO<i:^^C«5'o< 0 iffi^iAi-S^i- K 
-f^OEHOGOPra. I^T-5GOP t©ili^©M 
35i/h S t,ifcdt>. ±fBEI 7 © ( c ) Ktk-T J: ^ ^Cb_rate© 

±1207© (c) {C^TJ;^^Cb_rate^ffll»-r 
07© <b) tC^TJ:^iQ:avr_dc©ffi©^'fb/cW-C 

[0100] 5t-r. 06©XT-f :7*s 4 1 -c. ai!-rs 

2-:>©GOP©avr_dc©ffl*5. DC_L0Wti{Tt?*.2)*i5*i 
^mML. *K:iJiTr*n«X7^-y:/S4 2tCji*fmod 30 
e=l<kL/. C©fiS©GOP#-^C1)*:7*-F-f>*f 

start=i<!:T'5o 

[0101] i/c, ;^7--:'7"S4 3-c«i-ob5©gop 
©avr_dci©^{ba*i^»l9:S3nTt»-5ll 1 ©L^l^ 
fiiDELTAlWT-C*S3&iS3&>**lJSL> JilT-C*tl«;^7^ 
7" S 4 2 KjtJ?f 1inode= 1 i U . C©fi[g©GO PS# 
(1)^7 F-f >*fstart=.ii-r-S. 

[0 102]*/<:. ::^7=-5':/S4 4-C«lOBir©G0P 
©avr_dci ©^-fbM^iilEII 1 © L ^ l^fflDELTA 1 tm 
2 © L # t *fiiDELTA2 £ ©ra ■S*^5*^^*'JS m 40 
K:*ntf;?^-r 7*S 4 5K:3l^5j^fTnode*2i-r-5. 

[0 1 0 3 ] -e^TJac^lS^tCtt. finode=l<!:L. -e© 
{4M© GOP Ci-)icM L X f start=i i T -5. 

[0 10 4] Xf--;'7*S4 6SJ>'Xx-:;7'S4 7<SraL' 
T. fmodeJi^ 2 ©B#fC, avr_dc*5DC_HIGHW±JC^C-3/cJ!>i 

7'S4 9^jlL.-C. fstart3{pe>-€-©ttg*-C©GOP© 
^15; rate_ct1 [i ] ^ avr_qop_qenbi t/gop_qenbi t[i ] * 
Hi U-C*4t>-S). S;5».^rate_ct1[i]©:A^3«;^7=- 
•;»7'S5 0~;^f^s»yS5 3«r/M^T:i.0~RATE_UP©ffi 50 
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[0 10 5]^L/-C. cn6©«!iS«. ;^7^-;'7'S5 4 

•:>/c6v :7'S 5 6t:'fnDde=l<!:L-C. 05©X-f- 

■;;7'S3 5{Cjlt?= 

[0106] C©a6{c^b/cJ5>o < 0 tfc^x- F'T 
>.^,©«ia«ra-e«. S;?^^rate_ctl». MU^fil 
€lil//-ci*{C. X-7^-;» 7'S 4 9fC7j^L/cJ:-5(C, G 
OP#{4©difficultyi. ^l^fiii©Jt^tCS^kl4m 

[0 1 0 73 4>U. «^>^l^©ffi*2fS<!:t»-5/c@5effl 

fcs^-r-si. ffliE$nfcdifficuitv3!)i:*:ir<^co-r 

^A^S*>-5. */c. :^^©difficultv©^^ffitCj;-or». 
2 <g-C«^+^^C C <!: * ») » S . 

[0 1 0 8] -ec-c. :^^m(Dmmnn<t:fj-mcj:^x 

F«¥J^t*u' F F©a^©fiitC^£^/cJ?). j§/J\ jg 

[0109] i>:^cc« ±iBa5©;^T-y7*s 3 stc^u 
tcM-Bic^it-r s 7 X - F >r >.'^.©*^njMsig*. -y- 
:/;i'-9^>^^-r0 8 <b 5 > •J'- F ^^-ra 9 

[0 1 1 0] CCr<b> DC_LCVfc25. DC_HICH=7 

0. ISl©L/lriifilDELTAl=-5. l|2©b#t<^ffllDELTA2=l 
0. ^f^kl=0.8. ^I^k2=1.0. RA7t.UPt3.0. BR_iDELTA^5 

[0 1 1 1 ] 09©i?'C 5>y9^-i'- F-Cfe, (a) 

^i^mm<Di^^}VDc<omt^m-ro ^/t (b) jsjgop 

©^©©^^fflAVIUXItC^fb^&TS-r. C© (b) (CBDC 
(c) A^GOP©Bfi'^-<'ilt*d79^i.©tb^b_rate 
[0 1123 C©J:5>iiiS©a®-C3L%±36i57*- 
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